THE EXTENSIVE literature on sympathetic control of coronary vessels (Gregg and Fisher, 1963; Berne, 1964; Berne and Rubio, 1974 ) is controversial and deals exclusively with the resistance vessels of the coronary bed. Despite the fact that a nonuniform response to stimulation of individual consecutive segments in the coronary vascular bed often occurs, data concerning the neural control of the conduit coronary vessels still is lacking. Furthermore, there are reports describing transient spasms of the major coronary arteries in patients without coronary atherosclerosis (Gensini et al., 1962; Rose et al., 1974) . The nature of this spasm is unknown; it is possible, however, that it may be related to the neural regulation of these vessels and, in particular, to a-receptor activation.
THE EXTENSIVE literature on sympathetic control of coronary vessels (Gregg and Fisher, 1963; Berne, 1964; Berne and Rubio, 1974 ) is controversial and deals exclusively with the resistance vessels of the coronary bed. Despite the fact that a nonuniform response to stimulation of individual consecutive segments in the coronary vascular bed often occurs, data concerning the neural control of the conduit coronary vessels still is lacking. Furthermore, there are reports describing transient spasms of the major coronary arteries in patients without coronary atherosclerosis (Gensini et al., 1962; Rose et al., 1974) . The nature of this spasm is unknown; it is possible, however, that it may be related to the neural regulation of these vessels and, in particular, to a-receptor activation.
Studies using impregnation and staining techniques have described a rich innervation of the entire coronary wall (Grigorieva, 1954; Hirsch, 1970; Abraham, 1964) , and recent papers in which histochemical methods were used have shown that the adrenergic plexus in the coronary walls primarily is limited to the adventitio-medial border without penetration into the media (Dahlstrom et al., 1965; Dolezel et al., 1978; Denn and Stone, 1976) .
In the present study we have investigated neural control of the large coronary vessels by measuring the diameter of the ramus interventricularis ventralis (RIV)*, a first-order branch of the left coronary artery, to stimulation of structures believed to be concerned with innervation of the coronary vessels, i.e., the outflow from the stellate ganglion, thoracic sympathetic trunk, and caudal cervical ganglion. The pattern of this innervation also was studied, i.e., left vs. right, and, finally, we attempted to identify the receptors involved in the response of the vascular smooth muscle of the coronary vessels to sympathetic stimulation.
Methods

General Considerations
Before the definitive experimental protocols could be designed, a number of possible complicating factors first had to be eliminated. The segment of the coronary circulation under investigation could not be influenced by changes in myocardial activity due to sympathetic stimulation, e.g., myocardial contractility or metabolic products, or to alterations in arterial pressure due to changes in left ventricular output. Since the above changes would occur in either a paced or fibrillating heart, neither of these methods could be used.
The best controlled method that we considered was a nonbeating heart on cardiopulmonary bypass with both the systemic circulation and the intact innervated segment of the coronary circulation to be studied included in the extracorporeal perfusion. However, this method, raised the problem of how to induce cardiac arrest, since techniques previously employed, such as (1) changes in myocardial ion balance, e.g., potassium (Driscoll and Berne, 1957) , and calcium concentration (Bretschneider, 1964) , and (2) the use of metabolic inhibitors, e.g., fluoroacetate (Saito, 1959) , could not be used, as they also directly affect the coronary neuroeffector system.
Furthermore, cardiac arrest produced by transient clamping of the aorta, inducing asphyxia, also VOL. 44, No. 4, APRIL 1979 was unsuitable, since release of the clamp and reperfusion of the heart could lead either to fibrillation or even to a return of sinus rhythm. Unfortunately, prolonged clamping of the aorta, which would cause permanent cardiac arrest, would also result in damage to the coronary smooth muscle. We therefore decided that the best method for producing permanent cardiac arrest with minimal change in coronary smooth muscle would be permanent anoxia caused by injecting metallic mercury into the coronary bed. This resulted in blockade of the coronary nutrient bed (Pisa and Hammer, 1959) .
Experimental Procedures
Experiments were carried out on 44 adult mongrel dogs of both sexes (11.0-28.0 kg) anesthetized with sodium thiopental, 10-15 mg/kg, iv. Subsequent doses of sodium thiopental, 4-7 mg/kg, were given at about 1-hour intervals. Both carotid arteries were exposed by a midline incision. The trachea was cannulated and the dogs artificially ventilated following neuromuscular blockade with gallamine triethiodide (0.1 mg/kg, iv).
After the chest was opened through a median sternotomy and the azygos vein tied off, the sympathetic supply to the coronaries was isolated according to three different procedures: (1) In 20 dogs, the stellate ganglia were dissected free bilaterally, with care taken to expose both branches of the ansa subclavia. In some dogs, one or two fibers were located medial to the ansa subclavia. The cranial pole of the stellate ganglion and all fibers (three to four) leaving it were placed on a pair of flexible platinum electrodes, which were embedded in a fine bent plexiglass holder. The nerves were covered with vaseline and then held in place on the electrodes by a sliding cover. (2) In the second set of experiments (seven dogs), the 2nd, 3rd, and 4th thoracic ganglia were prepared bilaterally and the isolated fibers placed on three pairs of bipolar platinum electrodes. In addition, two dogs also had their stellate ganglia prepared for stimulation. (3) In two dogs, in addition to the stellate ganglia, the caudal cervical ganglia were isolated bilaterally and their fibers were placed on an additional set of bipolar platinum electrodes.
Following the preparation of the sympathetic fibers, heparin was injected in a dose of 300 IU/kg, iv, with supplementary doses of 150 IU/kg administered hourly.
The thoracic aorta was cannulated just above the diaphragm with a soft Tygon cannula and connected to the arterial line of the extracorporeal circulation. A pericardial cradle was prepared for the heart by placing sutures at four points along the edge of the cut pericardium and tying them to the thoracic walL A soft Tygon cannula was inserted into the right atrium for drainage of venous blood. The sinus of Valsalva was cannulated via the left carotid artery at the coronary ostia. The dog then was tilted into a head-up position on the operating table, and approximately 3 ml of mercury were injected over a 60-second period, with care taken to ensure that the main coronary arteries remained free of mercury. The dog was returned to the horizontal position, at which time fibrillation usually occurred. The heart then stopped beating within 10 minutes. At this time the extracorporeal circulation was started and artificial ventilation was stopped.
The proximal third of the ventral intraventricular branch of the left coronary artery was isolated. This segment was about 5 mm long and was free of mercury. An inductive transformer, which was used to monitor the diameter, was placed on this segment. The peripheral end of the vessel was cannulated, or a small branch was opened and the blood flowed into the pericardial cradle, from which it was continuously drained.
Equipment Used
The extracorporeal system ( Fig. 1 ) included a roller pump (T 62 MS 1.6 SOGREAH, France), an oxygenator (Bentley-Temptrol, pediatric size), the connecting tubes from the right atrium to the oxygenator (i.e., the venous line), and the arterial line from the oxygenator via the roller pump to the thoracic aorta, with a blood pressure-stabilizing device (see below) interposed.
The system was filled with a 4:1 ratio Rheodextran (Spofa, mean molecular weight 40,000) to Ringer's (NaCl 8.6 g; KC1, 0.3 g; CaCl-6H 2 O, 1.0 g/ liter); this solution was used for volume replacement as necessary. The lower limit for hematocrit was 20%. The pH was maintained within physiological limits (7.3-7.4) by giving sodium bicarbonate when necessary. The oxygenator was supplied with pure oxygen. The stroke volume (40-50 ml) and frequency (5-50/min) of the roller pump were adjusted to maintain mean blood pressure at approximately 90mmHg.
When the extracorporeal circulation was in operation, venous blood drained from the right atrium into the oxygenator, and the blood was returned by the roller pump to the thoracic aorta. Thus the anterior half of the body, including the RIV, was perfused by the extracorporeal circulation. Since with sympathetic stimulation the systemic blood pressure increased, it was necessary to include a pressure-stabilizing device between the roller pump and the thoracic aorta. This stabilizing device consisted of a water-heated (37°C) container with a cylinder reservoir of 800 ml filled with the Rheodextran and Ringer's solution. The container was connected to an air chamber that had a volume of 50 liters; a compressor maintained the pressure in the system. Through the use of the pressure-stabilizing device, a constant perfusion pressure was obtained. The direction of flow from the stabilizing device to the dog and vice versa was determined by the pressure gradient between the reservoir and the dog's aorta. At intervals of 20- 
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30 minutes, the stabilizing device was bypassed to determine the general vascular reactivity. Systemic blood pressure was measured via a catheter in the left carotid artery, connected to an electromanometer (Elema). The diameter of the RIV was monitored by means of the inductive transformer adjusted for a vessel 2 mm in diameter. A detailed technical description of the transformer was presented earlier (Gerova and Gero, 1969) . Displacement of the core in the coil ± 0.5 mm of the zero position produced linear (± 1.8%) deflections of the recorder (amplification l: 10 3 ). The frequency response of the transformer was flat (± 5%) in the range of 30-35 Hz. Pressure and diameter measurements were recorded on a Mingograph 81.
The stimulator delivered monophasic rectangular pulses with adjustable duration (2-10 msec), an amplitude of 0.4-40 V, and a frequency of 0.1-300 Hz. The stimulus pulses were continuously monitored on an oscilloscope.
Experimental Design
The first stimulation was usually applied about 30-40 minutes after the start of the extracorporeal circulation. The total period of data collection for the experimental procedures did not exceed 120 minutes.
Stellate Ganglion Stimulation
Both right and left stellate ganglia were stimulated (60 sets of stimulation in 25 dogs) with monophasic rectangular pulses (5 msec in duration) in stimulus trains of 60-120 seconds. Intensity of stimulation was 130-150% greater than that required to produce a maximal response at frequencies of 8-16 Hz. Intervals between stimulus trains were of at least 5 minutes. The above time sequence was employed for all experimental protocols. Blood pressure and RFV diameter were recorded before, during, and for 5 minutes after each stimulus train. The monitored parameters usually returned to resting values within the 5-minute interstimulus interval.
The laterality of sympathetic control was studied in nine dogs. Eleven trials of stimulations were carried out. One trial, consisting of three successive stimulations with identical stimulus parameters, involved unilateral stimulation of the left stellate ganglion, unilateral stimulation of the right stellate ganglion, and simultaneous bilateral stimulation of both stellate ganglia, in random order.
In one series of experiments (seven dogs), the aadrenergic receptors presumed to be involved in coronary smooth muscle activation with sympathetic stimulation were investigated. Following repeated control responses of RIV to bilateral stimulation of the stellate ganglion fibers, phentolamine (Regitine, Ciba-Geigy; 1-2 mg/kg, iv) was administered. Stimulation then was repeated 5 and 10 minutes after the phentolamine injection.
Stimulation of Additional Pathways.
In seven dogs, the fibers leaving the 2nd, 3rd, and 4th thoracic ganglia (T2-4) were stimulated bilaterally. In three dogs six trials of stimulation were performed; each trial consisted of stellate ganglia stimulation, T2-4 ganglia stimulation, and synchronous stimulation of both the stellate ganglia and T2-4 ganglia. In two dogs, the fibers leaving the caudal poles of both the left and right caudal cervical ganglia were stimulated simultaneously. The responses of RFV to stimulation of both stellate ganglia in the same two dogs were used as controls.
Control Experiments: Responses of Vessels after Short Exposure to Metallic Mercury
In two dogs, experiments were performed to determine if flushing the vessel with metallic mercury for 90-120 seconds would influence the response of the vessel to sympathetic stimulation. After the dogs were anesthetized as previously described, the abdomen was opened by a midline incision and the intestines retracted to the left and covered with warmed moist cotton. The right and left sympathetic chains were isolated and cut between the 2nd and 3rd lumbar ganglia (LG2-3); the peripheral ends of the sympathetic chains then were placed on stimulating electrodes. The stimulus parameters were 5-msec monophasic rectangular pulses with supermaximal intensity at 15 Hz. The right and left femoral arteries and two branches (to the gracilis muscle and the saphenous artery) were isolated. The vessels were cannulated, and the cannula in the gracilis muscle vessel was connected to a syringe filled with mercury. The transducer described above (Gerova and Gero, 1969) was placed on the saphenous artery for measurement of diameter. Systemic blood pressure was measured by a cannula in the brachial artery.
After the control data were obtained, i.e., the change in right saphenous artery diameter to sympathetic stimulation, the right saphenous artery was filled with mercury from the gracilis branch of the femoral artery. The distal end of the femoral artery was occluded by a thread loop to prevent the escape of the mercury into the systemic circulation. After a period of 90-120 seconds, the mercury was washed out of the vessel three times and the saphenous artery rejoined to its peripheral end. Stimulation with the same stimulus parameters was repeated. The same sequence of procedures was applied to the left saphenous artery.
Data Analysis
Data were collected from 31 dogs. Data were acceptable only from experiments that fulfilled the following criteria: (1) a diastolic pressure of 60 mm Hg with an output from the roller pump of less than 100 ml/min per kg; (2) an increase in blood pressure of at least 10 mm Hg on bilateral stellate ganglia stimulation when the pressure stabilizer was excluded from the circulation; (3) a hematocrit of at least 20%. Data from 13 dogs were eliminated because they did not meet the above criteria.
The diastolic values of the monitored parameters were used for analysis. Mean values and their standard errors were compared to zero change to establish statistical significance. All statistical comparisons were made with a paired £-test (Goldstein, 1964) ; P < 0.05 were considered significant.
Results
The average value of the resting diameter of the proximal third of the RIV was 1.76 ± 0.07 mm (n = 30) for a diastolic pressure as high as 74.2 ± 3.4 mm Hg. In the example shown in Figure 2 , diastolic pressure increased by 10.5 mm Hg and coronary artery diameter by 65 nm on bilateral stimulation of the fibers leaving the stellate ganglia. However, when the pressure stabilizer was included in the extracorporeal circulation and the blood pressure returned to its prestimulus level, the diameter of the RIV was less than it was at rest (70 fim). This finding suggested that the initial increase in diameter was passive and a consequence of the increase in blood pressure. Stimulation experiments without pressure stabilization were performed to check general vascular activity. In 20 of these experiments, the mean value of blood pressure increased 16.2 ± 1.8 mm Hg, and the passive diameter increase was 69.1 ± 9.6 jum. The majority of the experiments, however, were performed with stabilized blood pressure. When the pressure stabilizer was included in the extracorporeal circulation, the diameter of the RFV declined in response to bilateral stellate stimulation. This decrease averaged 71.2 ± 8.9 fim (n = 60), representing a decrease of 4.0 ± 0.5% of the resting diameter. The laterality of sympathetic control was studied in 11 stimulation trials, and the average values of the decrease in diameter to bilateral, left, or right stellate ganglion stimulation are summarized in Figure 3 . The sum of the responses to left and right stimulation alone was considered to be the maximal response. With this sum taken to be equal to 100%, bilateral stimulation resulted in a 99.8 ± 14.1% decrease in diameter. Left stimulation alone resulted in a 59.8 ± 5.7% decrease, and right alone in a 40.3 ± 5.5% decrease.
Extrastellate pathways to the RIV were studied in 32 experiments in which fibers leaving the thoracic ganglia (T2-4) were simultaneously stimulated bilaterally. The vessel diameter decreased 21.3 ±7.1 fun, i.e., 1.2 ± 0.4% of the resting diameter. This decrease was significantly smaller than the decrease to stellate ganglion stimulation (P < 0.001).
In six stimulation experiments, comparisons were made of the magnitude of the response of RIV to stimulation of the thoracic ganglia (T2-4), stimulation of the stellate ganglia, and finally to simultaneous stimulation of both the thoracic and the stellate ganglia. For analysis of magnitude of response, the sum of the responses to stimulation of the thoracic and stellate ganglia alone was consid-"/120 P< 0.001
FIGURE 3 Decrease in RIV diameter (mean value ± SE) in response to synchronous bilateral (Bi) or unilateral left (L) or right (R) stellate ganglion fiber stimulation. Maximal possible response calculated as sum of responses to L + R stimulation alone for each trial was taken as one hundred.
ered to be the maximal (100%) response. Therefore, the decrease in diameter of RIV to stimulation of T2-4 alone was calculated at 26.2 ± 2.7%, and to stimulation of the stellate ganglia, at 74.4 ± 3.03% (P < 0.001). The response to simultaneous stimulation of both the stellate and thoracic ganglia was 98.8 ± 12.3%. The difference in response magnitude to stimulation of the stellate ganglia and stellate plus thoracic ganglia stimulation was not significant.
In another series of experiments on two dogs, stimulation of the left and right caudal cervical ganglia was carried out. Responses to bilateral stimulation of the stellate ganglia were used as controls. In eight series of experiments, the vessel decreased by 4.5 ± 0.5% in response to bilateral stellate stimulation. Bilateral stimulation of the caudal cervical ganglia did not produce any change in RIV.
An example of the experiments in which the receptors participating in coronary constriction were investigated is shown in Figure 4 . A pronounced constriction of RIV elicited by bilateral stimulation of the stellate ganglion fibers is shown in Figure 4A . Five minutes after administration of phentolamine, no constriction was obtained to the same stimulus parameters (Fig. 4B) . Statistical analysis of the results is shown in Figure 5 . Before phentolamine was applied, the stability of the control responses of RIV to bilateral stimulation of the stellate ganglion fibers was shown by the responses obtained over the 10-minute period: 4.5 ± 1.0% and 4.6 ± 0.8%, respectively, of the resting diameter. The responses following a-receptor blockade by phentolamine were markedly diminished.
Control Experiments
The resting diameter of the saphenous artery was 1.98 ± 0.12 mm (n = 4), i.e., of the same magnitude as the RIV.
As shown in Figure 6 , the maximal decreases in diameter of the saphenous artery to supermaximal sympathetic stimulation before and after flushing the vessel with mercury are almost identical. The mean value of the decrease in saphenous artery diameter to super-maximal stimulation in the control experiments was 19.7 ± 1.8% of the resting diameter. After flushing the vessel with mercury, it was 21.3 ± 1.8% of the resting diameter. The small quantitative difference was not significant.
Discussion
These experiments indicate that sympathetic stimulation produces vasoconstrictdon of the smooth muscle of coronary arteries as large as the RIV. Thus the response of conduit coronary artery smooth muscle to sympathetic stimulation is qualitatively similar to that previously described for coronary resistance vessels (Szentivanyi and Juhasz-Nagy, 1959) ; moreover, the smooth muscle contraction appears as an effective decrease in di- ameter provided blood pressure is maintained constant. If the blood pressure increases with stimulation of the stellate ganglia, the diameter of the coronary artery increases as well, presumably due to passive distention.
The question of laterality of sympathetic control of RIV by the stellate ganglia can also be answered. The results indicate that the RIV is under predominant but not exclusive control of the left stellate ganglion. The right stellate ganglion also contributes a substantial portion of fibers.
It is noteworthy that, at supermaximal stimulation of both stellate ganglia, the maximal diameter decrease of RIV represents only 4.0% of the resting diameter. This is approximately from three to five times less than the response of a vessel of similar size to sympathetic control, i.e., the saphenous artery (vide supra) or the dorsal pedal artery .
When considering the validity of the results, i.e., the extent of RIV constriction, several possible objections can be raised. (1) Under the present experimental conditions, the conduit coronary vessel might be subjected to vasodilator substances originating from the surrounding anoxic myocardium, and thus the vessel initially might be maximally dilated. However, since RIV was continuously perfused with oxygenated blood, there is every reason to assume that nutritional and oxygen demands were satisfied, and that any suspected dilator substance would be washed out. The validity of this assumption has been substantiated in a recent series of experiments, in which, under the same experimental conditions, the role of the cholinergic control of the RIV and response of this vessel to different vasoactive agents were studied (Gerova et al., 1979) . It was shown that, for example, after administration of acetylcholine (6-10 /tg/kg, iv, RIV diameter increased up to 15% (mean value: +7.4 ± 1.2%, n = 11). Therefore, the influence of the surrounding anoxic tissue cannot be considered significant. (2) Another problem to be considered is the influence of the extracorporeal circulation on the responses to sympathetic stimulation. Previous studies have shown that the normal mechanisms for control of vasomotor activity are functioning (Clowes, 1960; Andersen and Hambraeus, 1961 ). In the experiments described in this paper, the general vascular reactivity was checked at intervals of 20-30 minutes by monitoring the increase in blood pressure produced by stellate ganglion stimulation. We rejected data from any experiments in which the pressor response declined. Moreover, to minimize any unfavorable effect of the extracorporeal circulation, data were collected for only 2 hours following the inclusion of the extracorporeal circulation. (3) Another factor that might have interfered with the vascular response was the flushing of RIV with mercury. Control experiments, in which the saphenous artery filled with metallic mercury under similar conditions and for a similar or an even longer period (90-120 seconds), showed that the response to supermaximal stimulation did not significantly differ before and after mercury application. (4) Because of the uncertainty concerning the canine sympathetic pathways to the coronary vessels, it was necessary to determine that the sympathetic outflow to RIV was primarily via the stellate ganglia, especially since sparse, beaded, fluorescent terminals in the coronary vessel walls were detected following bilateral stellectomy and the subsequent degeneration of the post-ganglionic fibers (Denn and Stone, 1976; Dolezel et al., 1976) . In the present experiments, when the thoracic ganglia were stimulated, the contraction of RIV was substantially smaller than to stellate ganglion stimulation. The mean value of contraction produced by simultaneous stimulation of both the stellate and thoracic ganglia did not differ significantly from the response obtained to stellate ganglion stimulation alone. However, it is quite possible that any coronary vasomotor fibers that arise from the thoracic ganglia travel via the stellate ganglia on their way to the large coronary arteries.
Caudal cervical ganglia stimulation failed to produce any change in RIV diameter. As no other sources of sympathetic efferent supply other than those discussed above were found, it must be assumed that the maximal response of the RIV was obtained in our stimulation experiments. (5) It is possible that the weak constriction might reflect simultaneous activation of both a-and ^-receptors by the neurotransmitter released by sympathetic stimulation, since the activation of ^-receptors by exogenous norepinephrine has been observed in large coronary arteries in vitro (Bohr, 1967; Johansson, 1973) . However, the following reasons support the view that this idea of simultaneous activation of a-and /8-receptors is invalid: (1) Early reports (Takenaka and Ishihara, 1971; Ljung, 1969 VOL. 44, No. 4, APRIL 1979 Feigl, 1967 suggested that total rather than partial blockade of a-receptors was produced by phentolamine, 1-2 mg/kg, iv. (2) The vessel under study is capable of responding by vasodilation to dilating drugs (Gerova et al., 1979) . Thus, if yS-receptors were activated, dilation of RIV should have occurred with sympathetic stimulation after a blockade. In the experiments in which a-receptors were blocked by phentolamine, sympathetic stimulation failed to induce either constriction or dilation of RIV. Hence it can be concluded that a-receptors are involved in the constriction, and that, moreover, with endogenous transmitter released by stimulation, /8-receptors were not activated. This conclusion also was drawn in several other reports, recently reviewed by Ross (1976) , concerned with sympathetic control of the coronary resistance vessels.
In contrast to the in vivo situation, in which the greatest concentration of neurotransmitter released from the adrenergic nerve terminal is found only near the periadventitial smooth muscle, in in vitro experiments, both the periadventitial and intimal smooth muscles are accessible to exogenous norepinephrine. It is quite possible that the discrepancy between the in vivo and in vitro experiments could be explained by differences in the distribution of the a-and /3-receptors within the smooth muscle, with a greater concentration of a-as compared to /S-receptors in the periadventitial area, and the converse close to the lumen. The view that the small reduction in RIV diameter might reflect activation of y8-receptors that would interfere with the effect of a-receptor activation to sympathetic stimulation does not seem to be tenable.
Finally, the small range of sympathetic constriction of the RIV is striking, especially when the density of innervation is considered (Dolezel et al., 1978; Derm and Stone, 1976) . This finding corresponds with our previous studies (Dolezel et al., 1973) , which showed that the density of adrenergic innervation and the magnitude of constriction elicited by sympathetic stimulation in conduit (medium-sized and large) arteries need not be parallel. Other factors were suggested which might substantially influence the relationship between innervation density and magnitude of response. Gillespie, on the other hand (Gillespie and Rae, 1972) , claimed a close correlation between innervation density and effect of transmural nerve stimulation based on in vitro experiments.
A similar discrepancy between density of adrenergic fibers and magnitude of constriction to sympathetic nerve stimulation has been described for cerebral vessels (Dalske et al., 1974) . Both these findings support previous views (Folkow and Neil, 1971 ) suggesting a small impact of the nervous system on the vasculature of vital organs. The role of the relatively rich adrenergic innervation of respective vascular systems remains to be investigated further.
Deficient Dopamine Metabolism in the Celiac
Ganglion of Spontaneously Hypertensive Rats PREGANGLIONIC cholinergic fibers synapse on postganglionic sympathetic neurons and on ganglionic interneurons, the small intensely fluorescent (SIF) cells (Williams, 1967) . The SIF cells, in turn, synapse on the postganglionic sympathetic neurons (Williams et al., 1976; Chiba et al., 1977) . In most mammals, the neurotransmitter of the intemeurons apparently is dopamine (DA) (Bjorklund et al.,
